ERK pathway mediates the activation of Cdk2 in IGF-1-induced proliferation of human osteosarcoma MG-63 cells.
Insulin-like growth factor-1 (IGF-1) is a potent mitogen for osteoblasts. The primary signaling mechanism involved in mediating this proliferative effect of IGF-1 is not well defined. The roles of extracellular signal-regulated kinase 1 (ERK1) and cyclin-dependent kinase 2 (Cdk2) kinases in the IGF-1-induced proliferative signaling pathway of human osteosarcoma MG63 cells were investigated using a selective inhibitor of MEK, PD98059, and a Cdk inhibitor, olomoucine. Treatment of MG63 cells with PD98059 and olomoucine inhibited IGF-1-stimulated proliferation of these cells and induced cell cycle arrest at G0/G1. PD98059 significantly abolished IGF-1-stimulated kinase activity of ERK1 in a dose-dependent manner. PD98059 also inhibited the kinase activity of Cdk2 in IGF-1 stimulated cells, although the inhibition by olomoucine was much greater. The extent of inhibition of Cdk2 activity by PD98059 and olomoucine was consistent with their effects on cell proliferation and cell cycle. Cyclin A was complexed with Cdk2 in unstimulated MG63 cells, but Cdk2 kinase activity in the complex was up-regulated only in IGF-1-treated cells. This was consistent with an observed IGF-1-stimulated hyperphosphorylation of retinoblastoma protein (pRb) with the possibility that the activated Cdk2 kinase is involved in phosphorylation of pRb in IGF-1-induced cell proliferation. Taken together, these results suggest that the MEK/ERK pathway act in a positive regulatory fashion to activate Cdk2 in IGF-1-induced mitogenesis in osteoblasts.